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(57)Abstract: 

PROBLEM TO BE SOLVED: To align a substrate with a 
rotary treating device by confirming the existing position of 
the substrate without rotating the substrate. 
SOLUTION: The position of the edge of a wafer 1 1 in the 
direction perpendicular to the advancing direction of the 
wafer 1 1 is successively detected while the wafer is 
advanced by a prescribed unit amount in a state where a 
rotatable spin chuck 12 is maintained in a standstill state. 
By successively comparing the magnitude of the position of 
the edge detected at the preceding time with that of the 
position of the edge detect at the succeeding time, the 
position of the edge detected when the compared results 
turn to a decreasing trend from an increasing trend is 
detected as the position of the center of the wafer 1 1 and 
the wafer 1 1 is positioned based on the recognized position 
of the center. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A rotation treater with the maintenance means for holding a substrate pivotable, and a 
conveyance means to convey for said maintenance means while going on to a predetermined travelling 
direction, supporting said substrate, It has the position transducer which detects the edge location of said 
substrate of the direction which intersects perpendicularly with said travelling direction, and the control 
section which controls said conveyance means based on the detection result in said position transducer. 
Said control section The PURITICHINGU section controlled to carry out alignment of said substrate in 
a predetermined precision to said maintenance means to stand it still, The Maine teaching section 
controlled to double the core of said substrate with the center of rotation of said maintenance means, 
rotating said maintenance means after the alignment in said PURITICHINGU section, An advance 
directions means by which a preparation and said PURITICHINGU section direct the advance to said 
travelling direction of said conveyance means, A reading directions means to read the edge location of 
said substrate of the direction which intersects perpendicularly with said travelling direction obtained 
with said position transducer according to advance of said conveyance means one by one, The edge 
location located in the outermost part among the edge locations of said substrate of the direction which 
intersects perpendicularly with said travelling direction read with the aforementioned reading directions 
means is detected. A location detection means corresponding to a core to recognize the coordinate of 
said travelling direction of the edge location located in the outermost part concerned as a position 
coordinate corresponding to the center position of said substrate, A rotation processor equipped with the 
drive control means which directs migration of said travelling direction of said conveyance means to 
make the core of said substrate equivalent to the center of rotation of said maintenance means based on 
the position coordinate corresponding to said center position of said substrate detected with said location 
detection means corresponding to a core. 

[Claim 2] It has further a penetration prohibition detection means to detect whether it is a rotation 
processor according to claim 1 , and is in the penetration keepout area to which the edge location of said 
substrate of the direction which intersects perpendicularly with said travelling direction read with the 
aforementioned reading directions means was set beforehand. Said location detection means 
corresponding to a core has a decision means of operation to detect the edge location which judges that 
and is located in said outermost part only when the result that there were no data in said penetration 
keepout area is obtained with said penetration prohibition detection means. When the result that the edge 
location of said substrate of the direction which intersects perpendicularly with said travelling direction 
with said penetration prohibition detection means is in said penetration keepout area is able to be 
obtained, said drive control means The rotation processor characterized by having a rectangular 
direction correction means to make location correction of said direction of said substrate which 
intersects perpendicularly so that the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction may be moved outside said penetration keepout area. 
[Claim 3] It is a rotation processor according to claim 1 or 2. Said location detection means 
corresponding to a core A comparison means to compare the edge location which followed the edge 
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location and this which were c^^ted to last time for every advance of sa^^edetermined unit 
dimension in said advance directions means, and was detected, The rotation processor characterized by 
having a recognition means to recognize an edge location when the result of a comparison with this 
comparison means changes to a downward tendency from an increase inclination as an edge location 
located in said outermost part. 

[Claim 4] A conveyance means to be the substrate pointing device which carries out alignment of the 
substrate in a predetermined precision to a predetermined maintenance means, and to convey for said 
maintenance means while going on to a predetermined travelling direction, supporting said substrate, 
The position transducer which detects the edge location of said substrate of the direction which 
intersects perpendicularly with said travelling direction, A reading directions means to read the edge 
location of said substrate of the direction which intersects perpendicularly with said travelling direction 
obtained with said position transducer according to advance of an advance directions means to direct the 
advance to said travelling direction of said conveyance means, and said conveyance means one by one, 
A substrate pointing device equipped with a location detection means corresponding to a core to detect 
the position coordinate corresponding to the center position of said substrate based on the coordinate of 
the edge location of said substrate of the direction which intersects perpendicularly with said travelling 
direction read with the aforementioned reading directions means. 

[Claim 5] The substrate positioning approach equipped with the detection process which carries out 
sequential detection of the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction according to advance of said substrate, advancing a 
substrate to a predetermined travelling direction, and the process which computes the center position of 
said substrate based on the detected edge positional information. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the formation process of the detailed pattern in production processes, such as 
electronic parts, such as IC, LSI, and a liquid crystal display, etc., this invention rotates the substrate of 
approximate circle forms, such as a semi-conductor substrate represented by the silicon wafer or a 
dielectric, a metal, and an insulator, and relates to the rotation processor which processes spreading of 
photoresist liquid, development, the exposure to a substrate periphery, etc., the substrate pointing device 
as the component, and the substrate positioning approach. 
[0002] 

[Description of the Prior Art] There are rotation processors, such as an edge aligner, a spin coater, or a 
developer, to hold and process the substrate of an approximate circle form to a spin chuck. In these 
rotation processors, the substrate processed is conveyed, for example by conveyance means, such as the 
so-called carrier robot, and is passed to a spin chuck. However, fault will be brought to each process if 
the core of a substrate and the center of rotation of a spin chuck are carrying out eccentricity (location 
gap) at this time. For example, by coater or the developer, the problem that a drug solution cannot apply 
to homogeneity occurs, and the problem that edge exposure is not made in an exact location occurs with 
an edge aligner. Then, it is important to lessen this eccentricity as much as possible, therefore, the 
activity which checks whether the substrate is passed to the spin chuck correctly without eccentricity 
from the conveyance means in case a substrate is processed is done, or Or equipments, such as 
assembled equipment or repair adjustment, after being carried out are received again. When the activity 
which checks whether conveyance of the substrate of spin CHAKKUHE is correctly performed from the 
conveyance means of the equipment is done and it is not carried out correctly, the activity called the so- 
called teaching which adjusts a conveyance means etc. so that it may be carried out correctly is done. 
[0003] {the 1st conventional example} — in the 1st conventional example, it is in the condition of 
having made the spin chuck carrying out adsorption maintenance of the substrate, human being rotated 
this manually, and teaching was performed by viewing this. 

[0004] {Conventional example of** 2nd} drawin g 1 1 is drawing showing the rotation processor of the 
2nd conventional example (refer to JP,6-124885,A). By the arm section 1 which is a conveyance means, 
the rotation processor of the 2nd conventional example conveys a substrate 3 to up to a spin chuck 2, 
and performs the alignment automatically. In the 2nd conventional example, a substrate 3 is first laid on 
a spin chuck 2, a substrate 3 is rotated in the condition of having made the periphery section of a 
substrate 3 positioning a sensor 4, and it asks for the location of the orientation flat (it is hereafter called 
a cage hula for short) of a substrate 3 based on change of the sensor output at this time. Moreover, a 
sensor 4 is changed into a search condition, and the location of a substrate 3 and eccentricity are 
calculated by detecting change of the sensor output at this time, performing actuation of bringing a 
sensor 4 close to a substrate 3 from the outside of a substrate 3, from an opposite direction to the core of 
a substrate 3. And the arm section 1 is operated based on the location and eccentricity of a cage hula 
which were obtained here, and a substrate 3 is relaid in a proper location. For the sign 5 in drawing 1 1 , 
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the motor for chuck rotation and a sign 6 are [ the motor for an arm drive and the sign 8 of the motor for 

a sensor drive and a sign 7 ] control sections. 

[0005] 

[Problem(s) to be Solved by the Invention] In the 1st conventional example, since viewing was 
performing alignment, positioning accuracy had the technical problem that there was dispersion and it 
needed great working hours in addition with an operator's level of skill. Since human being is in the 
location which cannot carry out alignment easily depending on arrangement of a rotation processor 
especially, very great time amount will be needed for performing alignment correctly in this case. 
[0006] In the 2nd conventional example, by automation processing, if it is not after the advantage that 
the time amount effectiveness in alignment can be improved performs actuation of a certain thing of 
once laying a substrate in a spin chuck and rotating a spin chuck, a substrate's existence location cannot 
be known but the part and time amount will become useless. 

[0007] moreover, in what gets to know a substrate's existence location after laying a substrate in a spin 
chuck as mentioned above When gap of the location where a conveyance means passes a substrate first 
to a spin chuck for an assembly error etc. is large There is a possibility that it cannot perform laying a 
substrate to a spin chuck itself, and a substrate contacts or collides with these sensors or many 
components by the installation of a sensor or many other components etc. at the time of installation of 
spin CHAKKUHE of a substrate, and rotation, and there is a possibility of damaging a substrate and 
equipment. 

[0008] without this invention rotates a substrate in view of the above-mentioned technical problem — a 
substrate's existence location — it can know — installation actuation and the teaching activity of a 
substrate — insurance — it aims at offering the substrate pointing device which can be performed 
certainly and quickly, and the substrate positioning approach, moreover, this invention — installation 
actuation and the teaching activity of spin CHAKKUHE — insurance — it can carry out certainly and 
quickly and aims at offering the rotation processor which positions correctly to a spin chuck and can be 
further laid to it, a substrate pointing device, and the substrate positioning approach. [ of a substrate ] 
[0009] 

[Means for Solving the Problem] Invention according to claim 1 is equipped with a rotation treater with 
the maintenance means for holding a substrate pivotable, a conveyance means to convey for said 
maintenance means while going on to a predetermined travelling direction, supporting said substrate, the 
position transducer that detects the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction, and the control section which controls said conveyance 
means based on the detection result in said position transducer. 

[0010] Said control section is equipped with the PURITICHINGU section controlled to carry out 
alignment of said substrate in a predetermined precision to said maintenance means to stand it still, and 
the Maine teaching section controlled to double the core of said substrate with the center of rotation of 
said maintenance means, rotating said maintenance means after the alignment in said PURITICHINGU 
section. 

[001 1] And an advance directions means by which said PURITICHINGU section directs the advance to 
said travelling direction of said conveyance means, A reading directions means to read the edge location 
of said substrate of the direction which intersects perpendicularly with said travelling direction obtained 
with said position transducer according to advance of said conveyance means one by one, A location 
detection means corresponding to a core to recognize the coordinate of said travelling direction of the 
edge location which detects the edge location located in the outermost part among the edge locations of 
said substrate of the direction which intersects perpendicularly with said travelling direction read with 
the aforementioned reading directions means, and is located in the outermost part concerned as a 
position coordinate corresponding to the center position of said substrate, It has the drive control means 
which directs migration of said travelling direction of said conveyance means to make the core of said 
substrate equivalent to the center of rotation of said maintenance means based on the position coordinate 
corresponding to said center position of said substrate detected with said location detection means 
corresponding to a core. 
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[0012] In invention according to claim 1, a conveyance means advances to a travelling direction with the 
directions from the advance directions means of the PURITICHINGU section. According to this 
advance, the edge location of the substrate of the direction which intersects perpendicularly with the 
travelling direction obtained with the position transducer by the reading directions means is read one by 
one. And the edge location located in the outermost part among the edge locations of the substrate of the 
direction which intersects perpendicularly with the travelling direction read with the reading directions 
means with the location detection means corresponding to a core is detected, and the coordinate of the 
travelling direction of the edge location located in the outermost part concerned is recognized as a 
position coordinate corresponding to the center position of a substrate. Next, by the drive control means, 
based on the position coordinate corresponding to the center position of the substrate detected with the 
location detection means corresponding to a core, migration of the travelling direction of a conveyance 
means is directed to make the core of a substrate equivalent to the center of rotation of a maintenance 
means, and PURITICHINGU processing in a predetermined precision is completed, without it rotates a 
substrate by this — a substrate's existence location — it can know — the installation actuation to the spin 
chuck of a substrate, and a teaching activity — insurance — it can carry out certainly and quickly. And 
the Maine teaching section performs the Maine teaching processing, rotating a maintenance means after 
an appropriate time. Thus, since Maine teaching is further performed after a substrate's being able to 
prevent contacting to an edge strip or colliding and performing PURITICHINGU moreover in case a 
substrate is rotated at the time of the Maine teaching, since PURITICHINGU processing is performed as 
a last process of the Maine teaching processing, a substrate can be positioned and laid in spin 
CHAKKUHE accuracy. 

[0013] Invention according to claim 2 is a rotation processor according to claim 1. It has further a 
penetration prohibition detection means to detect whether it is in the penetration keepout area to which 
the edge location of said substrate of the direction which intersects perpendicularly with said travelling 
direction read with the aforementioned reading directions means was set beforehand. Said location 
detection means corresponding to a core has a decision means of operation to detect the edge location 
which judges that and is located in said outermost part only when the result that there were no data in 
said penetration keepout area is obtained with said penetration prohibition detection means. Said drive 
control means So that the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction when the result that the edge location of said substrate of 
the direction which intersects perpendicularly with said travelling direction with said penetration 
prohibition detection means is in said penetration keepout area is able to be obtained may be moved 
outside said penetration keepout area It has a rectangular direction correction means to make location 
correction of said direction of said substrate which intersects perpendicularly. 

[0014] In invention according to claim 2, it detects whether it is an outside [ location / where the edge 
location of the substrate of the direction which intersects perpendicularly with the travelling direction 
read with the reading directions means with a penetration prohibition detection means was set up 
beforehand / penetration prohibition criteria ]. When a result that there were no data outside a 
penetration prohibition criteria location is obtained with a penetration prohibition detection means, that 
is judged with the location detection means corresponding to a core, and the edge location located in the 
outermost part after that is detected. On the other hand, when the result that the edge location of the 
substrate of the direction which intersects perpendicularly with a travelling direction with a penetration 
prohibition detection means is an outside [ location / penetration prohibition criteria ] is able to be 
obtained, location correction is made so that the edge location of the substrate of the direction which 
intersects perpendicularly with a travelling direction may be moved inside a penetration prohibition 
criteria location by the drive control means. Thereby, not only a travelling direction but alignment about 
the direction which intersects perpendicularly with a travelling direction can be performed efficiently. 
[0015] Invention according to claim 3 is a rotation processor according to claim 1 or 2. Said location 
detection means corresponding to a core A comparison means to compare the edge location which 
followed the edge location and this which were detected to last time for every advance of said 
predetermined unit dimension in said advance directions means, and was detected, It has a recognition 
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means to recognize an edge location when the result of a comparison with this comparison means 
changes to a downward tendency from an increase inclination as an edge location located in said 
outermost part. 

[0016] The edge location which followed the edge location and this which were detected to last time for 
every advance of the predetermined unit dimension in an advance directions means, and was detected 
with the location detection means corresponding to a core in invention according to claim 3 is compared. 
An edge location when the result changes to a downward tendency from an increase inclination is 
recognized as an edge location located in the outermost part, migration of the travelling direction of a 
conveyance means is directed based on this, and PURITICHINGU processing is performed. Thereby, 
efficient location recognition can be performed. 

[0017] A conveyance means for invention according to claim 4 to be a substrate pointing device which 
carries out alignment of the substrate in a predetermined precision to a predetermined maintenance 
means, and to convey for said maintenance means while going on to a predetermined travelling 
direction, supporting said substrate, The position transducer which detects the edge location of said 
substrate of the direction which intersects perpendicularly with said travelling direction, A reading 
directions means to read the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction obtained with said position transducer according to 
advance of an advance directions means to direct the advance to said travelling direction of said 
conveyance means, and said conveyance means one by one, It has a location detection means 
corresponding to a core to detect the position coordinate corresponding to the center position of said 
substrate based on the coordinate of the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction read with the aforementioned reading directions means. 
[0018] In invention according to claim 4, a conveyance means advances to a travelling direction with the 
directions from an advance directions means. According to this advance, the edge location of the 
substrate of the direction which intersects perpendicularly with the travelling direction obtained with the 
position transducer by the reading directions means is read one by one. And based on the coordinate of 
the edge location of the substrate of the direction which intersects perpendicularly with the travelling 
direction read with the reading directions means with the location detection means corresponding to a 
core, the position coordinate corresponding to the center position of a substrate is detected. Thereby, the 
substrate in a predetermined precision can be positioned efficiently. 

[0019] Invention according to claim 5 is equipped with the detection process which carries out 
sequential detection of the edge location of said substrate of the direction which intersects 
perpendicularly with said travelling direction according to advance of said substrate, advancing a 
substrate to a predetermined travelling direction, and the process which computes the center position of 
said substrate based on the detected edge positional information. 

[0020] since the center position of a substrate is computed based on the detected edge positional 
information, without it carries out sequential detection of the edge location of the substrate of the 
direction which intersects perpendicularly with a travelling direction according to advance of a substrate, 
and it rotates a substrate in invention according to claim 5, advancing a substrate to a predetermined 
travelling direction — a substrate's existence location — it can know — the installation actuation to the 
spin chuck of a substrate, and a teaching activity — insurance — it can carry out certainly and quickly. 
[0021] 

[Embodiment of the Invention] 

As a rotation processor of the gestalt of operation of one of <configuration> this invention, an edge 
aligner is mentioned as an example and explained. Drawin g 1 shows the edge aligner which is a rotation 
processor of the gestalt of this operation. An edge aligner The rotation treater 13 equipped with the spin 
chuck 1 2 which carries out adsorption maintenance of the semi-conductor wafer (a wafer is only called 
hereafter) 1 1 of the approximate circle form where the cage hula was formed, pivotable, It has the robot 
arm 14 which supports a wafer 11, and it consists of a conveyance device TR in which the wafer 1 1 is 
conveyed and delivered to a spin chuck 12, and has the main control section 28 which controls both 
these rotation treater 13 and the conveyance device TR further, and manages the actuation. 
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[0022] The rotation treater 13 has a motor 21, the spin chuck 12 by which is attached in the shaft 20 of 
the motor 21, and a rotation drive is carried out, drive circuit 20A which drives a motor 21, and the roll 
control section 17 which controls a motor 21 through the drive circuit 20A. Moreover, the encoder 22 
which encodes and outputs the information on the angle of rotation and rotation location to a motor 21 is 
attached, and the output is inputted into the roll control section 17 through a counter 23. Furthermore, 
near the spin chuck 12, the light source, an optical lens, etc. are built in and the optical exposure 
machine 10 which irradiates light at the edge of the wafer 1 1 on a spin chuck 12, and the CCD sensor 16 
which detects the location of the edge of the wafer 1 1 on a spin chuck 12 like the after-mentioned are 
formed. The output of the CCD sensor 16 is inputted into the roll control section 17 through A/D 
converter 29, and the roll control section 17 controls actuation of each part of the rotation treater 13 in 
response to control of the main control section 28 based on the signal from the CCD sensor 16 or an 
encoder 22. In addition, the storage section 18 which memorizes the data mentioned later is attached to 
the roll control section 17. 

[0023] Y-axis rail 25 A to which the conveyance device TR passes through the side of the spin chuck 12 
of the rotation treater 13, The motor 25 to which it is made to move by the gear which is equipped with 
the robot arm 14 which meets Y-axis rail 25 A and moves in the Y-axis rail 25 A top, and meets Y-axis 
rail 25 A and does not illustrate the robot arm 14, It has the motor 24 which carries out attitude migration 
in the direction which intersects perpendicularly with Y-axis rail 25A by the gear which does not 
illustrate the robot arm 14. Connecting with the transfer-control section 27 through Motors 24 and 25X 
and the Y-axis drive circuit 26, the transfer-control section 27 controls motors 24 and 25 in response to 
control of the main control section 28. 

[0024] Here, if the direction which intersects perpendicularly the direction of Y-axis rail 25 A with the 
direction of Y and its direction of Y is made into the direction of X as shown in drawing 2 , the robot 
arm 14 is freely movable in the direction of Y, and the direction of X. The CCD sensor 16 formed in the 
rotation treater 1 3 is the thing of a single dimension, and is equipped with predetermined floodlighting 
section 1 6A and light sensing portion 1 6B of die length, the longitudinal direction of floodlighting 
section 16A and light sensing portion 16B is on the straight line passing through the core of a spin chuck 
12, and it is formed so that it may become parallel to Y-axis rail 25 A. And the CCD sensor 16 detects 
the edge location of the direction of Y of the wafer 1 1 in the frequency of 0 to 10, in case a wafer 1 1 is 
conveyed by the robot arm 14 to a spin chuck 12. 

[0025] The main control section 28 controls actuation of the conveyance device TR and the rotation 
treater 13 through the transfer-control section 27 and the roll control section 17 which consist of so- 
called microcomputers and similarly consist of microcomputers. When performing the usual processing, 
i.e., the processing which exposes the photoresist which irradiates ultraviolet rays to the edge of a wafer 
11, and is applied to the part, it sets in the main control section 28. Drive the conveyance device TR and 
a wafer 1 1 is carried in to the spin chuck 12 of the rotation treater 13. Rotating a spin chuck 12, drive the 
optical exposure machine 10 and ultraviolet rays are irradiated at a wafer 1 1 . The contents of processing 
in which the wafer [ finishing / processing ] 1 1 is taken out according to the conveyance device TR after 
exposure termination are told to the transfer-control section 27 and the roll control section 17, and these 
transfer-controls section 27 and the roll control section 17 control the conveyance device TR and the 
rotation treater 13, and perform processing. 

[0026] Now, although teaching for conveyance of the wafer 1 1 from the conveyance device TR to the 
rotation treater 13 is performed to the equipment after [, such as the assembly completion back of 
equipment, and repair adjustment, ] being carried out, according to the signal of the purport which 
performs teaching, the roll control section 1 7 performs this teaching with the control program from the 
main control section 28. The control program for this teaching consists of PURITICHINGU PI and 
Maine teaching P2 like drawin g 4 . By PURITICHINGU PI, location ****** i s performed in a 
predetermined precision, without rotating a wafer 11, and location ****** is further performed to a 
precision by rotating a spin chuck 12 and rotating a wafer 1 1 at the Maine teaching P2. Although later 
mentioned about the detail of each flow chart, here explains them about actuation of the roll control 
section 1 7 first using the functional block diagram of drawin g 3 . 
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[0027] The roll control section 17 has PURITICHINGU section 17A and Maine teaching section 17B. 
[0028] An advance directions means 31 by which PURITICHINGU section 17A directs the advance to 
X shaft orientations of the robot arm 14 to X and the Y-axis drive circuit 26 through the Maine 
controller 28 and the transfer-control section 27, A reading directions means 32 to read the edge location 
of Y shaft orientations acquired by the CCD sensor 16 with advance of the robot arm 14 one by one, A 
penetration prohibition detection means 33 to detect whether it is in the penetration keepout area by 
which a storage setup was beforehand carried out into the storage section 18 about the edge location of 
Y shaft orientations read with the reading directions means 32, A location detection means 34 
corresponding to a core to detect the edge location located in the outermost part among the edge 
locations of Y shaft orientations read with the reading directions means 32 when there were no data in a 
penetration keepout area as a thing corresponding to the center position in X shaft orientations of a 
wafer 1 1, It has the PURITICHINGU drive control means 35 which outputs the control signal of the 
robot arm 14 to X and the Y-axis drive circuit 26 through the Maine controller 28 and the transfer- 
control section 27 based on the detection result in the penetration prohibition detection means 33 and the 
location detection means 34 corresponding to a core. 

[0029] While directing the advance directions means 31 that the robot arm 14 moves to an initialization 
location before PURITICHINGU initiation, after PURITICHINGU initiation has the function to direct 
the predetermined advance of every unit movement magnitude (about 0.5-L0mm) to spin-chuck 12 
direction to the robot arm 14. 

[0030] The reading directions means 32 reads the edge location of Y shaft orientations of the wafer 1 1 
obtained through the CCD sensor 16 and A/D converter 29 with the advance for every unit movement 
magnitude of the robot arm 14 one by one. 

[0031] The penetration prohibition detection means 33 compares with the storage section 18 the 
penetration prohibition criteria location Yred by which a storage setup was carried out beforehand, and 
the edge location of Y shaft orientations of the wafer 1 1 read with the reading directions means 32, and 
judges whether the wafer 1 1 is contained into a penetration keepout area. In addition, a penetration 
keepout area means the field which is size, i.e., the field on the left of the Y=YRED line in drawing 7 , 
(slash section) here in drawin g 7 which graph-ized the read data from the penetration prohibition criteria 
location YRED predetermined in the value of the direction of Y. 

[0032] As a penetration prohibition criteria location Yred, when the edge location which set up 
frequency 9 and was read exceeds the frequency about the longitudinal direction of the CCD sensor 1 6, 
it shall enter into a penetration keepout area. The penetration prohibition criteria location Yred 
concerned is beforehand set up on the basis of whether it contacts or collides with a surrounding 
member, when axis-of-ordinate 20 core of a spin chuck 12 is made to rotate a wafer 11. 
[0033] the edge location which the location detection means 34 corresponding to a core judges that only 
when the result that there were no data in a penetration keepout area is obtained with the penetration 
prohibition detection means 33, and is located in the outermost part — detecting (decision means of 
operation) — The edge location of the wafer 1 1 which followed with the edge location of the wafer 1 1 
which read even the point, and was read is compared, and when the size relation is reversed, the purport 
corresponding to the center position of a wafer 1 1 is judged (comparison means). 
[0034] The drive control means 35 when the result that the edge location of Y shaft orientations is in a 
penetration keepout area is able to be obtained with the penetration prohibition detection means 33, the 
edge location of Y shaft orientations is moved in the direction of the core of the wafer 1 1 outside a field 
(the direction of a reverse Y-axis) — as — control of the robot arm 14 — carrying out (Y shaft- 
orientations correction means) — Control by X shaft orientations of the robot arm 14 is performed so that 
the core of a wafer 1 1 may be made in agreement with the center of rotation of a spin chuck 1 2 based on 
the center position of the wafer 1 1 detected with the location detection means 34 corresponding to a core 
(X shaft-orientations correction means). The substrate pointing device which carries out alignment of the 
wafer 1 1 in a predetermined precision to a spin chuck 12 consists of PURITICHINGU section 17A 
concerned, a robot arm 14, and a CCD sensor 16. 

[0035] A rotation directions means 41 to direct it that Maine teaching section 17B makes predetermined 
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every unit angle-of-rotation theta_STEP (22.5 degrees) rotate the axis of ordinate 20 of a motor 21 
through drive circuit 20A on the other hand, A reading directions means 42 to read the edge location of 
Y shaft orientations acquired by the CCD sensor 16 with the rotation for every unit angle-of-rotation 
theta_STEP of the axis of ordinate 20 of a motor 21 one by one as distance data from a center-of- 
rotation point, A coordinate transformation means 43 to change into rectangular coordinate system data 
the spherical coordinate system data expressed with distance data and angle of rotation corresponding to 
this, A cage hula data detection means 44 to detect the distance data (for cage hula data to be called 
hereafter) corresponding to the cage hula of a wafer 1 1 among the distance data read with the reading 
directions means 42, A data deletion means 45 to delete the cage hula data detected with the cage hula 
data detection means 44, and the data located in 90 degrees, 180 degrees, and 270 degrees to the cage 
hula data concerned focusing on a center-of-rotation point, A central point operation means 46 to search 
for the coordinate of the central point of a wafer 1 1 by calculating the twice of the average of the 
coordinate data of the rectangular coordinate system which was not deleted with the data deletion means 
45, It has the Maine teaching drive control means 47 which outputs the control signal of the robot arm 
14 to X and the Y-axis drive circuit 26 through the Maine controller 28 and the transfer-control section 
27 based on the result of an operation in the central point operation means 46. In addition, the concrete 
function of PURITICHINGU section 17A and Maine teaching section 17B is explained in full detail in 
explanation of the below-mentioned actuation. 

[0036] In the rotation processor of the above-mentioned configuration <of operation>, two steps of 
teaching processings, PURITICHINGU (step PI) and the Maine teaching (step P2), are performed like 
drawing 4 . 

[0037] 1) PURITICHINGU processing drawin g 5 and drawin g 6 are the flow charts for explaining 
PURITICHINGU processing in full detail, and both drawings are continuing by connection notation ** 
and **. Moreover, in drawing 5 and drawing 6 , since it is simple, the robot arm 14 of the conveyance 
device TR will be expressed as "TR." In addition, in here, XI and Yl are the locations on the CCD 
sensor 1 6, and when the maximal value of the edge of a wafer 1 1 comes to this location, they show the 
desired value used as teaching termination. At the time of PURITICHINGU processing, a wafer 1 1 is set 
on the robot arm 14 in step SI like drawin g 5 and drawin g 6 . As a wafer 1 1 used for teaching, although 
the teaching wafer of the perfect circle configuration only for teaching is used, the actual semi-conductor 
wafer itself which has a cage hula depending on the case may usually be used. 

[0038] Next, in step S2, the robot arm 14 is moved by X and the Y-axis drive circuit 26, and the location 
(Xtr, Ytr) of the robot arm 14 in X-Y rectangular coordinates is set to (0, YINIT) so that the Y-axis 
coordinate value Ytr of the robot arm 14 may become the initial valve position YINIT set up 
beforehand. To coincidence, the count N of detection in the CCD sensor 16 is initialized in step S3 0. 
[0039] In step S4-S13 and the location Xtr on X coordinate Only unit movement magnitude X_JSTEP 
advancing the robot arm 14 with the advance directions means 31, whenever the count N of detection 
increases The edge location of Y shaft orientations of the wafer 1 1 at that time is read one by one with 
the reading directions means 32, and the location detection means 34 corresponding to a core detects the 
edge location located in the outermost part among the edge locations of read Y shaft orientations as a 
thing corresponding to the center position in X shaft orientations of a wafer 1 1 . Hereafter, the concrete 
actuation by step S4-S13 is explained in full detail. 

[0040] In step S4, the comparative judgment of whether it has become more than maximum N_MAX to 
which the count N of detection was set beforehand is carried out. Since it is referred to as N= 0 in S3, 
the count N of detection (= 0) becomes under N_MAX and a decision result serves as "No", it 
progresses to step S5 as it is. At step S5, the robot arm 14 is moved to X shaft orientations with the 
advance directions means 31 so that a degree type (several 1) may be materialized about the X-axis 
coordinate value Xtr. In addition, variable X_STEP of several 1 inside is the unit movement magnitude 
(0.5-1 .0mm) to X shaft orientations per time of the robot arm 14. In addition, whenever the count N of 
detection increases like the after-mentioned, only unit movement magnitude X_STEP makes the robot 
arm 14 move forward with the advance directions means 31, although the count N of detection in this 
time is 0. 
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[0041] 
[Equation 1] 

Xtr= <Xl-X_HtD) +NXX_STEP 

X_HTD= ( N_MAX - 1 ) XX.STEP/2 

[0042] At this time, the core of a wafer 1 1 will be located near the core of a spin chuck 1 2 in a rude 
precision. Here, after dropping the robot arm 14 and making a wafer 1 1 lay in the top face of a spin 
chuck 12 provisionally (step S6), the robot arm 14 is evacuated so that it may be set to Xtr=0 (step S7). 
[0043] At step S8, about the longitudinal direction (namely, Y shaft orientations) of the CCD sensor 16, 
according to directions of the reading directions means 32, the edge location (the range of 0-10) of a 
wafer 1 1 is read, and it memorizes temporarily as SEN [N] (however, N= 0). And the robot arm 14 is 
moved to a location with one above, a wafer 1 1 is taken up (step S9), and where a wafer 1 1 is held, the 
robot arm 14 is again returned to a zero (Xtr=0) (step S10). 

[0044] At step SI 1, the penetration prohibition detection means 33 compares with RAM 18 the 
penetration prohibition criteria location Yred by which a storage setup was carried out beforehand, and it 
is judged to be SEN [N] whether the edge of a wafer 1 1 is contained into the penetration keepout area. 
[0045] Here, after the edge of a wafer 1 1 judges that it enters into a penetration keepout area (error No2 
in drawing 7 ), progresses to step S12 and carries out an error message, in SEN[N] >Yred, the location 
of a wafer 1 1 is readjusted, and it redoes processing for the second time from step SI. 
[0046] On the other hand, in SEN[N] <=Yred, it judges that the edge of a wafer 1 1 is not contained in a 
penetration keepout area, and it progresses to step SI 3. Here, it judges first whether it is N!=0 (namely, 
N> 0). And in the case of N> 0, the location detection means 34 corresponding to a core detects the edge 
location located in the outermost part among the edge locations of Y shaft orientations of a wafer 1 1 as a 
thing corresponding to the center position in X shaft orientations of a wafer 1 1 (location recognition 
process). The comparison operation of whether it specifically went through the location which shows the 
maximal value of Y shaft orientations of a wafer 1 1 first is carried out (comparison means), (namely, do 
SEN[N]-SEN[N-1] <0 or not?) In addition, since it is the 1st detection at present, it is N= 0, therefore it 
progresses to step SI 4. And "N+l (=0+1=1)" is substituted for the count N of detection, and in order to 
perform 2nd detection, it returns to step S4. Henceforth, about detection of the 2nd henceforth (N= 1, 2, 
— ), as long as it is SEN[N]-SEN[N-1] >=0, actuation of step S4-S14 is repeated and is performed. Here, 
it is shown that the edge location of a wafer 1 1 begins to increase in accordance with Y shaft 
orientations, or it is in an equal condition that it is SEN[N]-SEN[N-1] >=0 as the robot arm 14 is 
advanced to a travelling direction (X shaft orientations). And in step SI 3, since it can be recognized as 
what went through the location which shows the maximal value of Y shaft orientations of a wafer 1 1 
when it becomes a downward tendency, SEN[N]-SEN[N-1] <0 [ i.e., ], (recognition means), it 
progresses to step SI 5 after that. 

[0047] At step SI 5, it judges whether it is N= 1. It can be judged that it had gone through the location 
which already shows the maximal value of Y shaft orientations of a wafer 1 1 at the time of N= 0 when it 
was N= 1 at this time (error No3 in drawing 7 ). Since the location which shows the maximal value of Y 
shaft orientations of a wafer 1 1 is undetectable even if it advances the robot arm 14 to a travelling 
direction as it is, after carrying out an error message in step SI 6, the location of a wafer 1 1 is readjusted 
and processing for the second time is redone from step SI . 

[0048] On the other hand, it sets to step SI 5. In the case of N!=l (namely, N>=2) N=, in order to mean 
that the downward tendency was finally shown after indicating a upward tendency or an equivalence 
condition to be 0, 1, and — It means detecting the location which shows the maximal value of Y shaft 
orientations of a wafer 11, therefore the PURITICHINGU drive control means 35 defines the coordinate 
of a PURITICHINGU location like (Xtr, Ytr) of a degree type (several 2). The right-hand side of several 
2 arrow head "<-" means each value at the time to step SI 5, and left part means each value at the time 
after step SI 7. 
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[0049] 
[Equation 2] 

Xtr— ( Xl - X J<ID ) + (N— 1)X X_STEP 
Ytr«- Ytr + ( Yl-SEN CN - 1 ] ) 

[0050] And at step S18, by the PURITICHINGU drive control means 35, the robot arm 14 is moved to 
the PURITICHINGU location defined by step SI 7, and a wafer 1 1 is set on a spin chuck 12 (migration 
process). And the signal from the CCD sensor 16 is read, the last check is performed, and 
PURITICHINGU processing is ended when it is O.K. in step SI 9. In addition, 1 1Z in drawing 7 shows 
the condition, PURITICHINGU normally. Here, the case where N__MAX is set as 1 1 is shown. On the 
other hand, when the above is in the result of the last check, after carrying out an error message in step 
S20, the location of a wafer 1 1 is readjusted and processing for the second time is redone from step SI. 
[0051] Moreover, in step S4, when it becomes more than maximum NJV1AX to which the count N of 
detection was set beforehand, in step S21, it judges whether all the values of SEN[0] -SEN[N] are 0. In 
"Yes", after only unit movement magnitude Y_STEP moves the robot arm 14 to Y shaft orientations 
(step S22), processing from step S3 is performed again. What is necessary is on the other hand, to 
readjust the location of a wafer 1 1 and just to redo processing for the second time from step SI, after 
carrying out an error message in step S23 in step S21 in "No" (error Nol in drawing 7 ). 
[0052] extent which is the precision of unit movement magnitude X_STEP (about 0.5-1. 0mm) in the 
advance directions means 3 1 about X shaft orientations, and it does not begin to see outside from the 
penetration prohibition criteria location Yred about Y shaft orientations by performing PURITICHINGU 
processing as mentioned above — and according to the detection precision of the CCD sensor 1 6, main 
doubling of a wafer 1 1 and a spin chuck 12 can be performed easily. 

[0053] 2) Like drawin g 8 , in step Tl, set a wafer 1 1 to the robot arm 14, move the robot arm 14 to the 
PURITICHINGU location (Xtr, Ytr) (several 2 reference) for which it asked by PURITICHINGU 
processing (step T2), and lay a wafer 1 1 on a spin chuck 12 in the Maine teaching processing Maine 
teaching processing. Under the present circumstances, the robot arm 14 is evacuated to a zero (step T3). 
And the count N of detection is initialized to 0 (step T four). At step T5, the comparative judgment of 
whether it has become more than maximum N_MAX to which the count N of detection was set 
beforehand is carried out. At this time, since the Maine teaching actuation is not started, but the count N 
of detection (= 0) becomes under N_MAX and a decision result serves as "No", it progresses to 
actuation of steps T6-T1 1 as it is. 

[0054] It responds to the rotation for every unit angle-of-rotation thetaJSTEP, pointing at steps T6-T1 1, 
so that a spin chuck 12 may be rotated for every unit angle-of-rotation theta_STEP with the rotation 
directions means 41 . With the reading directions means 42 The edge location of Y shaft orientations of 
the wafer 1 1 obtained by the CCD sensor 1 6 is read one by one as distance data from a center-of- 
rotation point, and the eccentricity to axis-of-ordinate 20 core of the spin chuck 1 2 of a wafer 1 1 is 
computed with the central point operation means 46. Hereafter, concrete actuation at steps T6-T1 1 is 
explained in full detail. 

[0055] First, at step T6, about the longitudinal direction (namely, Y shaft orientations) of the CCD 
sensor 16, according to directions of the reading directions means 42, the edge location (the range of 0- 
10) of a wafer 1 1 is read, and it memorizes temporarily as SEN [N] (however, N= 0). when SEN [N] 
judges whether it sees outside and has come out (step T7), sees it outside and has come out from the 
threshold value (SEN_MIN, SEN_MAX) set up beforehand by way of precaution here, after carrying 
out an error message, the location of a wafer 1 1 is readjusted and processing for the second time is 
redone from step Tl . However, in the gestalt of this operation, since PURITICHINGU processing has 
already been performed, a result with an error is not usually obtained at step T7. 

[0056] At step T8, it points so that only unit angle-of-rotation theta_STEP (22.5 degrees) may rotate the 
axis of ordinate 20 of a spin chuck 12 with the rotation directions means 41, and the wafer 1 1 on a spin 
chuck 12 rotates only unit angle-of-rotation theta_STEP by the drive of axis-of-ordinate drive circuit 
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20A and a motor 21 . In order to substitute "N+l " for the count N of detection and to perform 2nd 
detection to coincidence, it returns to step T5. Henceforth, about detection of the 2nd henceforth (N= 1, 
2, — ), actuation of steps T5-T9 is repeated, and is performed until it becomes N>=NJVLAX. 
[0057] In step T5, if set to N>=N_MAX, a wafer 1 1 will be removed from a spin chuck 12 by the robot 
arm 14 (step T10). When there is a main gap of a wafer 1 1 temporarily at this time, SEN[0] -SEN 
[N__MAX] draws an abbreviation sine wave curve like the continuous line shown by A1-M1-QS-QF- 
M2-A1 of drawing 9 . However, with the gestalt of this operation, since it has passed through 
PURITICHINGU processing, the curved amplitude will become flatter. With the acquired central point 
operation means 46, the eccentricity to axis-of-ordinate 20 core of the spin chuck 1 2 of a wafer 1 1 is 
computed (step Tl 1). 

[0058] Here, the cage hula data detection means 44 detects the cage hula data corresponding to the cage 
hula of a wafer 1 1 among SEN[0] -SEN[N_MAX] first. Specifically, it asks for the data stream (Ld in 
drawin g 9 ) of the ground-floor differential about angle of rotation theta about that [ abbreviation sine 
wave curvilinear (A1-M1-QS-QF-M2-A1) ] of drawin g 9 . And the minimum value and maximum are 
calculated from the data stream of ground-floor differential, and a wafer 1 1 judges whether it is what has 
a cage hula by whether maximum is larger than predetermined threshold Th2 in whether the minimum 
value is smaller than predetermined threshold Thl . That is, when the minimum value of the continuous 
line Ld in drawin g 9 is smaller than larger and threshold [ than predetermined threshold Thl ] Th2 
predetermined in maximum, it is judged that the wafer 1 1 does not have the cage hula. On the other 
hand, when a wafer 1 1 has a cage hula like the two-dot chain line in drawing 9 , it detects that the 
minimum value of Ld is larger than smaller than predetermined threshold Thl and threshold Th2 
predetermined in maximum, and a purport with a cage hula is judged. And when it is judged that there is 
a cage hula, the detected cage hula data and the data located in 90 degrees, 180 degrees, and 270 degrees 
to the cage hula data concerned focusing on a center-of-rotation point are deleted with the data deletion 
means 45. 

[0059] Here, drawing 10 is drawing showing the relation between axis-of-ordinate 20 core of a spin 
chuck 12, and a wafer 11. The figure described near the edge of a wafer 1 1 shows the value of the count 
N of detection. However, it is detecting about the same point, and for convenience, a sign shows only 
the time of N= 16 at the time of N= 0 and N= 16, and it is omitting the purport of N= 0. In addition, 
what adopts that by which the figure concerned is surrounded with a circle as an element of an 
operation, and the thing by which x mark is given beside the figure concerned show, respectively what is 
not adopted as an operation. Moreover, the two-dot chain line Lof in drawin g 10 shows the cage hula of 
a wafer 1 1 . the case of this example — above — N= — while deleting the cage hula data SEN at the time 
of 13 and 14 [13], and SEN [14], SEN [1], SEN [2], SEN [5], SEN [6], SEN [9], and SEN [10] are 
deleted. 

[0060] And with the coordinate transformation means 43, the data SEN [3] which were not deleted by 
the data deletion means 45, SEN [4], SEN [7], SEN [8], SEN [1 1], SEN [12], SEN [15], SEN [16], and 
the spherical coordinate system data that consist of angle of rotation theta which corresponds, 
respectively are changed into rectangular coordinate system data (Xtr, Ytr). 

[0061] When the rectangular coordinate system data corresponding to the count N of detection are set to 
(Xtr [N], Ytr [N]) here, the rectangular coordinate system data (XO, YO) of the central point of a wafer 
1 1 are expressed with a degree type (several 3). 
[0062] 

[Equation 3] 

2 n® 

X o = X Z Xtr C i ] 

n i=l 



Y o = 



Ytr C i ] 
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[0063] Namely, in case of the example of drawing 10 The value which doubled the average value of 
each component of the data of each rectangular coordinate system about SEN [3], SEN [4], SEN [7], 
SEN [8], SEN [1 1], SEN [12], SEN [15], and SEN [16] two is rectangular coordinate system data (XO, 
YO) of the central point of a wafer 1 1 . The coordinate of the central point of a wafer 1 1 can be searched 
for by the very easy approach the central point operation means 46 performs the above operations. 
[0064] Then, at step T12, rechecking is performed, after the Maine teaching drive control means f s 47 
outputting the control signal of the robot arm 14 to X and the Y-axis drive circuit 26 through the Maine 
controller 28 and CPU27 for transfer controls and changing the teaching location of a wafer 1 1 
appropriately based on the result of an operation in the central point operation means 46 (step T12). And 
when having separated from desired value, the actuation from step Tl is redone. On the other hand, 
when going into desired value, the Maine teaching processing is ended. 

[0065] In the above Maine teaching processing, in order to detect an edge location, making axis-of- 
ordinate 20 core actually rotate a wafer 1 1 , when a location gap of a wafer 1 1 is intense, there is a 
possibility that the data which the wafer 11 or the edge strip was damaged, or the wafer 1 1 shifted by 
contact, and the wafer 1 1 detected till then in contact with the edge strip may become an invalid. 
However, since PURITICHINGU processing is performed and a certain amount of precision is 
performing main doubling as a last process of the Maine teaching processing with the gestalt of this 
operation, while being able to prevent the contact to the edge strip of a wafer 1 1 and being able to 
prevent damage on a wafer 1 1 and an edge strip, it can prevent that the already collected edge location 
data become invalid by preventing a location gap of the further wafer 1 1 . 
[0066] in addition — the gestalt of the above-mentioned implementation — a spin chuck 12 — a 
maintenance means — the CCD sensor 16 is equivalent to a position transducer, and the roll control 
section 17, the transfer-control section 27, and the main control section 28 are equivalent to a 
conveyance means for the conveyance device TR at a control section, respectively. 
[0067] <Modification> (1) Although the edge aligner was mentioned as the example and the gestalt of 
the above-mentioned implementation explained it, you may apply to coater or a developer of a spinner 
etc. 

[0068] (2) Moreover, with the gestalt of the above-mentioned implementation, in the Maine teaching, 
although the coordinate of the central point of a wafer 1 1 was searched for by doubling the average of 
eight coordinate data of a rectangular coordinate system two after changing spherical coordinate system 
data into rectangular coordinate system data, other methods may be used. 

[0069] For example, it may use that each incorporated edge data is in the equal distance from the central 
point of a wafer 1 1 , the edge data of every 2 sets of pairs may be chosen, it may ask for the 
perpendicular bisector of the segment which consists of an edge point of a pair about each class, 
respectively, and the intersection of the perpendicular bisector of both groups may be authorized as the 
central point of a wafer 1 1 . 

[0070] Or in quest of the regression curve of distance to an include angle, the eccentricity of the central 
point of a wafer 1 1 may be authorized based on each incorporated edge data (refer to Japanese Patent 
Application No. No. 157316 [ six to ]). 

[0071] (3) With the gestalt of the above-mentioned implementation, although the CCD sensor was used 
as a position transducer 16, as long as it is the sensor which can read positional information, what kind 
of things, such as photosensor, may be used. 

[0072] (4) Although the edge location of the direction which a wafer 1 1 is advanced in the shape of a 
step for every predetermined unit dimension, and intersects perpendicularly with the travelling direction 
for every step of the in PURITICHINGU was read with the gestalt of the above-mentioned 
implementation, it is not necessary to necessarily go on in the shape of a step, and it is made to go on 
continuously, and timing may be measured and read into the middle. 

[0073] (5) Although Maine teaching was performed after PURITICHINGU, when the positioning 
accuracy demanded only by PURITICHINGU can be filled with the gestalt of the above-mentioned 
implementation, it is not necessary to perform Maine teaching. That is, compared with the positioning 
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accuracy demanded, the detection precision of the CCD sensor 16 is high, and, in cases, like the unit 

dimension of advance of the conveyance device TR is small, it is good to even perform actuation 

equivalent to PURITICHINGU mentioned above as positioning in teaching etc. 

[0074] (6) Although the robot arm 14 is evacuated in step S7 at the time of PURITICHINGU, if the 

robot arm of the configuration which does not bar edge location detection of the wafer 1 1 by the CCD 

sensor 16 is used, it is not necessary to evacuate a robot arm here. 

[0075] 

[Effect of the Invention] According to invention according to claim 1 , with the directions from the 
advance directions means of the PURITICHINGU section A conveyance means advances to a travelling 
direction and it responds to this advance. With a reading directions means The edge location of the 
substrate of the direction which intersects perpendicularly with the travelling direction obtained with the 
position transducer is read one by one. With the location detection means corresponding to a core The 
edge location located in the outermost part among the edge locations of the substrate of the direction 
which intersects perpendicularly with the travelling direction read with the reading directions means is 
detected. The coordinate of the travelling direction of the edge location located in the outermost part 
concerned is recognized as a position coordinate corresponding to the center position of a substrate. By 
the drive control means It is based on the position coordinate corresponding to the center position of the 
substrate detected with the location detection means corresponding to a core. Migration of the travelling 
direction of a conveyance means is directed to make the core of a substrate equivalent to the center of 
rotation of a maintenance means. Since it constitutes rotating a maintenance means so that the Maine 
teaching section may perform the Maine teaching processing after completing PURITICHINGU 
processing in a predetermined precision, compared with the 1st conventional example, the time amount 
effectiveness in alignment can be improved by automation processing. Moreover, by performing 
PURITICHINGU processing efficiently as a last process of the Maine teaching processing compared 
with the 2nd conventional example, since Maine teaching is further performed after a substrate's being 
able to prevent contacting to an edge strip or colliding and performing PURITICHINGU moreover in 
case a substrate is rotated at the time of the Maine teaching, a substrate can be positioned and laid in 
spin CHAKKUHE accuracy. 

[0076] It detects whether according to invention according to claim 2, it is an outside [ location / where 
the edge location of the substrate of the direction which intersects perpendicularly with the travelling 
direction read with the reading directions means with a penetration prohibition detection means was set 
up beforehand / penetration prohibition criteria ]. When a result that there were no data outside a 
penetration prohibition criteria location is obtained with a penetration prohibition detection means While 
detecting the edge location which judges that and is located in the outermost part after that with the 
location detection means corresponding to a core When the result that the edge location of the substrate 
of the direction which intersects perpendicularly with a travelling direction with a penetration 
prohibition detection means is an outside [ location / penetration prohibition criteria ] is able to be 
obtained Since it is constituted so that the edge location of the substrate of the direction which intersects 
perpendicularly with a travelling direction may be moved inside a penetration prohibition criteria 
location by the drive control means, not only a travelling direction but alignment about the direction 
which intersects perpendicularly with a travelling direction can be performed efficiently. 
[0077] According to invention according to claim 3, the edge location which followed the edge location 
and this which were detected to last time for every advance of the predetermined unit dimension in an 
advance directions means, and was detected with the location detection means corresponding to a core is 
compared. Since it is constituted so that an edge location when the result changes to a downward 
tendency from an increase inclination may be recognized as an edge location located in the outermost 
part, migration of the travelling direction of a conveyance means may be directed based on this and 
PURITICHINGU processing may be performed Efficient location recognition, as a result efficient 
teaching can be performed. 

[0078] According to invention according to claim 4, with the directions from an advance directions 
means A conveyance means advances to a travelling direction and it responds to this advance. With a 
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reading directions means The edge location of the substrate of the direction which intersects 
perpendicularly with the travelling direction obtained with the position transducer is read one by one. 
With the location detection means corresponding to a core Since it is constituted so that the position 
coordinate corresponding to the center position of a substrate may be detected based on the coordinate of 
the edge location of the substrate of the direction which intersects perpendicularly with the travelling 
direction read with the reading directions means, compared with the 1st conventional example, the time 
amount effectiveness in alignment can be improved by automation processing. 
[0079] since the center position of a substrate is computed based on the edge positional information 
which carried out sequential detection of the edge location of the substrate of the direction which 
intersects perpendicularly with a travelling direction according to advance of a substrate, advancing a 
substrate to a predetermined travelling direction, and was detected according to invention according to 
claim 5, without it rotates a substrate — a substrate's existence location — it can know — the installation 
actuation to the spin chuck of a substrate, and a teaching activity — insurance — it can carry out certainly 
and quickly. 



[Translation done.] 



http ://www4 .ipdl .ncipi . go J p/cgi-bin/tran_web__cgi_ejj e 



12/13/2004 



Page 1 of 7 




* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 
25A 




[Drawin g!] 

>25a 




[Drawin g 3] 
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(2) 

1 

*3r 5©Z>» gr-fi[t^6itt £ J: 9 MflTT io 

^ ^rix., 
mjIS^" "if ^-f> ^8WS % 

m nmm^mcD m be aifrarfii^ojiff *f £ aw?* g 
^#a£, 

tut sa^^&ojtmcjfc o r sirfB{4B^ajsrf# ^n/c 

4, 30 
*B**lBME*ffiSSB. 

[»«^ 2 ] m&m l KfEi&oiMiK^S^gr & o 
r 4 

SuiE§B£jg^#RT^*&A,*: Buieittf <t a^-r * 
^©f?ffiasojg»{aB^2«>ss s n/ciiA^±M 

«HB**»jcttB*m*att, «reaiA«±iftai*aT 

iiuf BilA^ikM 7 s - * o/ci 6 
titc t % {CCD**© b £«K L r BiilB«*>*f flfflccffiBT 40 
*MIWtB*tfttt»- « «W¥«R*a** U , 
ffiBKttMa^Rtt. ayfaitAMih^aj^Sr'tulEit^f 
^faj £ iBST £ 2rfiJ © nEXKOttKffiB^m EitA^ 

|pj £ B3£f ^^l^O ffifffi*«©ffii»fl[B*fu SEJi7JI± 

««<fc t) » $ # £ <fc 5 HtiESSo to taa^-r £ 
4^£?&iaKxyi»B. 

[if 3£g 3 ] »3RS 1 £ 2 CC|EigCD[nlS«l 

isit^ot, Sffia^c^ififiiB^m^Stt. fuiEii so 



*H§¥9- 1 484 1 3 

2 

raccfii«TSffl3ftfl[B<fcorE»-r4aaij*a£. 

ffl-r^fiB^HiSi, 

««i^*a©iJK«t^ 
^#a<?:, 

HufEtaSil^aoDiitf ccjc& D rfu f E&g^ffi^rf# 
f^lB^}g^ar^*iA^/cMlEM^f^l^ <tiE^*r^ 

© mriE»«cDS^firgcDM# ccS^i > TifulES«£> 
*^Btc»jST^ffiB^S^lfeffiT5*>Cv»jSffiBtfe 

m#a<t, 

8B^©««ffiB*JB^«ai-r&*axe£. mi/c 

^fiBtf?8K:»^^rfofES«©*^eB^#ai-r^ 
*«^**«fi[B8fe«>*ffi. 
[0 0 0 1 ] 

^*a£*©^»»<turo»«fl««i5«B, *5 
J:C«««S[B»8e)*t6R:H-r*. 
[0 0 0 2 ] 

HKffiSigBTtt, Jii3ns«16tt«i«l^i5)5JB 
i#n#-> h^cDS^^a^cj:^rS^$nr^t:->^^ 

v *©Hfc*A*HB'i> (ficBXu) un^i, 

a £* Ttt^SKatfS— K:jfctitti> £ ^ o 2fhmB«fS|B 
i£T£ 0, x ^ t?»3fe*6BTttiEtt&fiiB«: x ^ 




(3) 

3 

[0003] mi<om&w) mKDft&micte^x io 
[0004] {m2<DS^wi} ii i \xmz<m$m 

- 1 2 4 8 8 5#JB) Q§»IK1?:^1- 
2<Dfi£3fc0jT*«> isflfi3^b'>^t ?^2Jbfcil 

au ^>V4%m&3ommmc{tLm&&£&tcftm 20 

SS3CD^-yx>T*->'3>^^ y h (WT, 

3 ©^SBK:*f sswrfii^ e> 
t\ Sffi3<D&a, fli&i^Ai. fit, tcrf# 

[0005] 

[«WMK*LJ:5<L-r5KB] «fl©a*«r«, § 
■a-*ff ^c^t^^iM^iur us 5. 40 

[0 006] mz<D$&m^te. smttemtcx^x:. 
t* w £ asiaa** isj±r £ £ 1 > 5 » 

[0007] s/c, mras©<fc5«c»R*^f>^ + y 




«fH^9- 1 484 1 3 

4 

[000 8 ] iKHHfcB*. £«£SI*«* 

> 9- + * * ^otBUbft* v- a - 9 > yf¥»«S£itt 
jE«ttcfl[a^«)L/rifcaT#sHKffiffiSsa. s«&a 

8W>*6B> * <fc aWEfiK8M>#tt««KT -5 c £ « g 
[000 9] 

[0010] ffiSBNfflBBK* »±TSfifflEfia#?«K:» 

[001 1 ] ^ur, effigy »; 7^ yaws. ftriB 
j^^gosuiBittf ^fnj^oiiff ^Jg^-r s jht* 

en/cBafBoitf ^["i 4 iE3S-r ^^rr^OmilB««o^{4 

a^nK^K^iitrRiijg^^at, friBHiifg^^at? 

sfc^jccffiar^^fiaot(riB««^©M«^fr 
SEK«o*^aa«:»j£T5fl[aMSi Lrigis*r-s* 

^^tbL/ ^ctutBSscDmiB^^ffia^^fE-r ^ffia^s 

[0012] »3fc« 1 tC^tgO^Wr » % 

lector, fflB*a«r»6nwiff*iftii«£r-s 

*I^©»«©ffi*{4a*JlH^R*iitf. * L/T, 




«:{ig^j?> u r tsar £ -5 o 

t 0 0 1 3 ] «3|8B 2 &t!BifcD^BJ«, fS^S l cciBft 20 

iomtismmaiv $> r , tufBSiAjg^ar^jz^ 

■r - Ztttefr-otct <D$g^l>m h titc £ ^ &c <D<& © g 

mmim^mimxm±mm^r^^t(om^n^ti 30 

[0014] M*ffl2 tcSE»D*Wrtt. atAJfclbtfttti 

str s^Finiczaisoasittta^^ARjts n/dtA^it 
smffiaj:0^ffl'j"c*^^s^*^aj'r^ o jtAStitt* 

tomgktimbtitcttte, *^»i£ffiattffi*aK:<fc 40 
exTs^i^osigo^fia^iiASjtssfiai: ^ 

<fc-oT\ «?f^lnjiiiST^[ft6E>Sfic[>ffi»fi[a&it 
[0015] »«S3 ccie«©*?J3tt, iS*^ 1 50 
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6 

os^a^miiBS^^HiiJtcfeaT^ffi^ffiai ore 
[0016] »3j^3 ccibk©»sb-cb\ ^cmjt&Si 
?fc<bccg}ig^aiL raffia <bcnccf*3Kor«m 

amtLxmrniy. cti^cm^xmm^momn^ 

[0017] 8B«394 CCga«©»e8B. Bt©D«I#?« 

test or £«*BfS©«ST-ffiB^fe-er &*&{ia& 
easf?#ffl <t a:^*r 5^oofrias«<DSg^fia«:^ffl 

<!:, fiufa^i^^g^^ar^^iA^/cmflB3i^f 75^3 <b ass 
«©c|3^<aa^^T^&aii«^^ffire*^jSfl[ 

[0018] m&m4 tcUMOftWxtx JtfTfB^^S 
[0019] IS*3[5 CCiBttO^Wi. S«4Bf^©Jt 

^ iiist-^^otjiasfio^ffia^jiiR^tfttar 
ztkmjimt. mmLtcmmiimmm^m^xm^m 

[0 0 2 0] »3c3H5 tCiBt60»9iTtt, SS^^fS^) 
cim, S®OXf>^+^^^cr>iga«frf^^^ 

So 




7 

[0 0 2 1 ] 

¥*ft9x" (j^t, *<c 9 i i^bc 

IS13i k -> 1 1 t3»tSn#7 hr-AU 
^ft^T^-O^*^ 1 1 S*hT>^* l 2-v|BSO 

[0 0 2 2 ] [5|j@ffiSSl 3tt. *-£2 1<t. ^-<D^ 
-£2 1(D«2 0CCffi0<tW6iiT|sieKttSnSXf 

A<t* ^©MttleIK2 0 AtAl«-5r2 1 £fW8P"T 
3-^2 2«^^6n, *©tti;fc«:#^>#2 3* 

1 6 i^6nri^ 0 CCDt>1fl BCDHi^ttA 
/ / D^S2 9^LrlHl^SiJWa51 7CCA^$n, @ 
SSMWgPl 7ttCCD-fe>lM 6-^x>r3-#2 2^6 

i 7 tc f^r £ z £Ktrr ^istta* 1 8 # 

C0 0 2 3 3 «aB*TRtt, Si^OT^ 1 3 CDX t*> 
* ^ 1 26DfflI^r^jia-r^Y«U-;l/2 5Ai, Y 
5AtC^-oT-e©Y«lU-^2 5 A±*S» 

1 4*Y(*U-^2 5A^otI^U^Uf7ffCd: 
Wi$t^-^2 5<!:, o# 7 F7-A14*HS 
Lttl^T#frC<fc»3 Y**U-JU2 5A<bBSr4*RlCC 
iI5i#a£#&^~£2 4££ffix.& 0 *-^24, 2 
5 MX , YfillfflHlSg 2 6^1 Tjft£IN0SP 2 7^g 

»sn, SKStfWtsiSB 2 7 2 8 ©sofflu&stt 

T\ ^^24, 2 5£fflfflrr*. 
[0 0 2 4] CCr, H2(C^-TJ:5CC, Yf4l/-;P2 
5A(DJ[SI^YM, ^CDY^faJiff^-r^^^X* 
f^i^i, P#?F7-A1 4«Y^rojRCXX^CC 

CD-fe>iJ* 1 6&s— ^<Dk<DT£>oT, ^t^os^cd 

SBfcSP 1 6 Afcjitfg::^ 1 6 B£ffi*, fefcgf 1 6 A 
1 6 B<DS**Ifil3&J fc ^t'>^t^l2 
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CD*^€:3l^S^_b-e^>or^-OY#U-;l/2 5 Ai? 

tTfc^s<fc5ccswe»nr^s. -eLxccD-fe>if 1 
1 i**n#* F7-a 1 4tCct-^r^e> 

? * 1 2^aKS£Sft£HSK:, -£<D$*^ 1 1 <DYjj 
[0 02 5 ] i*0ffliap2 8ttl»toi9>^v>f ^an>f * 

^$n^j»in$fl®ia52 7 im^toaigB 1 7 sr^ir, m 

10 Km, ioffl3»cc*H/r3##fa*jB 

s-es«yi**T5»& k ±*0BPa82 8ccfc^r«. at£ 
saTR^iftit^x^ 1 1 immom&i 3©^f 

>^t^l2^»AU ^tv* 1 * 1 2£I3IE3 
1 0 *KM LT ^x^ll {cjUftSI&JI 
»U JH»»7»KttMIWTRK<k9«ffl(r*o») 

1 zmmTzt^^nmoftm*. mmsw»2 
7 t^mm^ 1 7 ^ex. v ^^68^1092 7i§ 
3£3Hjgpa$ 1 7 *sjKtffi«T r t mmmtg 1 3 1 zm® 

[0 0 2 6 ] £t\ *«©fflfi^T»^flfflliBKtti*© 
fTfrtifcSCctt* ^<DigBK:S*b'C9BS««TR^6ia 
MI13^xa1 l<D^(D/c#(D7^-^> 

7^(D$fJW^a^7Atcj:0tf ; 5 o a*£rw-*> 
5^>^P 1 iy^>r-f-?>^P2i^6^oW 

-^>^P2T^f>?t^ 1 2£[p]5££tfT^x 

[0 02 7]iO»P»17tt, 7*'Jr^^>^l 
7 Aiy -Y>^^-^>^a51 7Bi^Ul^ 0 
[0 0 2 8 ] ^*y^^-^>^l 7A», ^-T>n> 

Jiff*«^-r*ji!ff8**ia3 i n*** hr-A i 

40itffCCfforCCD-fe>1f 1 6Tf#e»tl/cY«W^ 
©«a(ia*JIH^*iit^Sjif§^g3 2 MiAfg 
5k*S3 2rR*^/cY*fc&r^OSi»ffiBK:oi^E 

itasi 8rt^^EttKSsnyfcj£A«±««a*3*r?*^ 
wcr)^" ^^^^ o /c^cc^iAjg^s 3 2 -cm& 

so fe©tLr«fflr***»iciaiB«tti^a3 At. mx 



SWarSP2 7^UX, Y«i|gib@B2 6CC*tL/ro# 
fgSfrSjfl®#S 3 5 £ S. 

[0 0 2 9] il?Tfg^^g3 1 tt. -^>^ 

fejatu«, a#^7-Ai 4 ^iwiBK^aaecsft-r 
F7-a l 4Cc*jLr^tr + ? t? l 2*fti^ 

(D§f ^CD^fe^i&S ( 0 . 5—1. 0 mmfIS) CTi(D 

[0 0 3 0] Ri&}g^a32«\ D#jh7-A14 
©#ffi*tt«CTi©JitffCflSorCCD-l2>-9-l 6*5«fc 

^A/D^ftg2 9*aic;rs3if>3:/M kdyiWd^o 

[0 0 3 1 ] i!A«±«Hl^S3 3 tt, IBtSSU 1 8 k:^ 
fS3 2r^JM,/c^x;M 1 ©YW^CDffigffig 

-T«ct>%. H7*cz>Y = Y llEO «J:D*>2Effll 
(MHt) 

[0 0 3 2 ] M^±^{£aY re ,<t LTfcfc, CCD 
■fe>lM 6C0«**fi|K:o(r»r«(iLttfl»9*H3eL, 

Y red tt, •>*^ll%^t:>^t?^12O8ll2 0 

[0 03 3 ] *^#l£^fcHi#a3 4tt, iiAStitte 
tB#S 3 3 T* itASI±««l*}a> 5? & ~> f c £ <om 

wiit^^r^xM i i ©cp^iaaKistjSLT 
[0034] mmmm^ms 5 MA*it*ftHj*«3 

3 rYtt^injcDffi#<ag3&siiA^±«l«rt-c^^ £<D*S 

S£f#&*lfc*§^K: Y«^[pJ©K»flra€:«««-<D'> x 
/M l©i^MD^fiJ (MYffcfrfoj) ^*MfrSt*SJ:5n 
4<DflM*£fr9 (YI*#fiMIME*a) £ 

T-A14£ v CCD*fe>1f 1 6 i^^>. Xf>3"-i*? 
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* 1 2K»itiix^ 1 1 immGm&ctiatst>itT 

[0 03 5]-^ y^>fw -^>^351 7Btt £ 
S&fU8S2 0A£/fbT*:-*2 1 <D««1 2 0 *^f£<D » 
&fHS£ftg0_STEP(2 2. 5' ) Cttcizi&Z&ZJ: 
5f§^S@igJg7^&4 li, *-^2 1 CDSJf*2 0 
©SMffleHEUfi 0 _stepc: i ©BKccfls o r c C D -fe > 
if i 6r^6n/cY#^cD^{4a^0e+^>6 
£ <fc ur JB^cR^iitf KiifB^^a4 2 i . 

S43i t RjAJ§^*®4 2rR#i&^cffi«f r -*<D 

^m^a4 4i, *';^^7 !r .-^tftffl^S4 4rifttaL, 

7f-^^LT90* , 1 8 0* , *5i:O r 27 0* K 

^*©ffia**^stfi^a##a4 6 

*&4 6 -COlISfKlS^^^ >r >^ > h D-^ 2 
tc»ura^^ F7-ai 4 03»<I^£aj;^5^ 

>f--f-^>^«lS(IS|I#a4 7 i % ^r<ix.€> 0 

[0 0 3 6 ] <«H¥> JJB^©HKAM»«fc*l>r 
30 m4(0tLi\<, y'Vv-J (X7"?7'P 1 ) £ 

^^>t--y-^>^ (Xr^*P2) c^apgcofw- 
[0 03 7 ] 1) ^U^-f -^>y«LS 

mmmmTRcoa^v f7-ah^ ttrj t 

^T^CitCT^o CC^Cfct^T, X a , Y^t 

CCD-fe>if 1 6±<D{t[MX'$>-?X, C(D&aCC^^^ 
40 1 1 ©4g»©ffi*ffi#*ft: i^^C^^-^^ <t ^ 

[0 0 3 8 ] ^(C, Xr~y7'S 2CCfeC^T v a^'^7 
-A 1 4©YttffiaffiY tP 3&$^*RSS^««BffiaY 
50 1MIT CC«c*J:5. X, Y*HIB»IbIB2 6CC<toria#y 




y FT-AHOfii (X tr , Y cr ) £ (0. Y IHIX ) 

1 6T©«IHJia»N«rO{cl7]W{tL/r*5<. 

[0 0 3 9 ] f Ot, 7f->7'S 4 — S 1 3CCfcl^r, 

^83 i «icfcor#{4#S6SX. 5TEP ^n^^ hr 

-A 1 4£liuii£-t*0-^ ^CDi^O^^/\ 1 lCDY$fi 

^cDffi^&g^iBA^^e 3 2 J: o r m-xm?>& 

aT ZHbrnftW* *^#l£ftat£l±l^& 3 4 K J: o r ^7 
[0 040] Xf-;7'S4 THi, &ffi®g:N#^d6i£S 

s 3^fct^rN = o iL/n^<Dr\ tfeajiel&N 

(=0) «N_ MAX *«£&£/£^ ^JKS^« TNo j 

X'XA (» l ) #fi££-r*<fc5K: 4 itm§^&3 l cc 

_st E p«, hT-A 1 4<DlIgIS/c0ciDXtt^n5j 

•^D^fi^S* (0. 5-1. 0mm)r&£ e fr*>\ 

««X_sTEr^n#3r hr-A 1 4^BUit$i±^C<h 

[0 04 1 ] 

[» 1 ] 30 
Xtr= (Xl-X_MID) + NXX_STEP 

X_BTD = ( N_MAX— 1 ) X X_STEP/ 2 

[0 04 2] C©i^ ^x^l lOWI^ffgT' 
*fcf>* + * * 1 2C9*^fi^{£^T&C itcttS. 

^t^ft ? * 1 2 0±ffi«:BSS9«:«aB3'&yfca 
r^*S6), X tr = 0fc^i:^nsj?5h7-Ai4 40 

(Xr^S7) . 
[0 043 ] Xf ^7'S8m CCD-fe>ifl60S 

2CD^KLfcy^T^x^l KDttRfiKB (0-1 0 
COmffl) SEN[N] (fc/cLN=0) ilt 

— ^WCCgBttTS. f l/t, 1 4£_hiB 

«i ©cascc^ttsiJ-r^*^ l i*fl*»j±tf (*^? 
:/S9) , ^^^1 1 «rffijf LfcttJKTIfCfn^-y hr 

-Al 4*JR«& (X tP = 0) K?g:J§£tf£ (X7-«;7'S 
10). 50 
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[0 0 44] Xr^"Sl IXkt. SEN[N]<b, RAM 

i 8«:^«>Etwffisn/cjiASijfca»ffl«Y r . - <fc* 

3t7v^ih^ffl^g3 3 0Cci:orlt^U, 9x'M 1 CDS 
[0 045] CCT\ SEN[N]>Y r . d ©»^« k 

i i<omm^m^M±mm^x^x^i>tm«iL <b 

7tpCDx^-N o 2 ) . Xr^^'Sl 2&Cjt^ x^- 

[004 6]-5, SEN[N]£Y re- CD»&tt. >)xAl 
1 ©»siAiJhi^Aon^j:l^«^ *r 
^'Sl 3 tcMts 0 CCW N*0 (Tt£t>% 

N>0) ^i*9^*«JBrr-5. ^lt, N>0<Dm^ 
*4>#l£ffi«teaj*K3 4CC«£*K ^x/M 1<DY 

tt^iajofiaMfts© ^ %*fcwfflwaa-r aasRiaa* 
x&fttz (aBKBtES) c *r. ^x 

^1 10Y#^©gAffi^"T&g^^ilL/c^S7&> 
(T^t>^SEN[N]-SEN[N~ 1 ]<0*si*5^> £J±t& 
(JttR*S) o ttfc. TOjS-CB: 1 0g<Dtfcai 
r^^>/cfeN= 0-C^>D. StfCXf^T/S 1 4Kittfo 
^L,r v ^ffilsI^NCC TN+ 1 ( = 0+ 1 = 1 ) j 
Al, 2[5]gCDt&tfJ£tT ^/c^^f^7'S4^ 0 
2@B«»(N=1. 2. •••) OtfttHCCOt^r. 

SEN[N]~SEN[N- 1 ]^0r^>^>RlDv ^T77S4- 
S 1 4CDKlf y P^^iIUf ; 5o CCt, SEN[N]-SEN 
[N-n^O-CtSil^Citt, P#^7-A14 

^rii^fS] (x«t&fii) tcJWfSi*S«:L/c*i^r, V 
l i ©«itfi«^Yi»^fc»or»»^ia-s 
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&C**/W l*m&?Z>o C©RL D^F7-A14 
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